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FIG. 6 (PRIOR ART) 



COMMAND NAME 


COMMAND CODE 


NOP 


OOh 


CFA REQUEST EXTENDED ERROR CODE 


03h 


DEVICE RESET 


08h 


READ SECTOR(S) 


20h 


WRITE SECTOR(S) 


30h 


CFA WRITE SECTORS WITHOUT ERASE 


38h 


READ VERIFY SECTOR(S) 


40h 


SEEK 


70h 


CFA TRANSLATE SECTOR 


87h 


EXECUTE DEVICE DIAGNOSTIC 


90h 


INITIALIZE DEVICE PARAMETERS 


91 h 


DOWNLOAD MICROCODE 


92h 


PACKET 


AOh 


IDENTIFY PACKET DEVICE 


A1h 


SERVICE 


A2h 


SMART 


BOh 


CFA ERASE SECTORS 


COh 


READ MULTIPLE 


C4h 


WRITE MULTIPLE 


C5h 


SET MULTIPLE MODE 


C6h 


READ DMA QUEUED 


C7h 


READ DMA 


C8h 


WRITE DMA 


CAh 


WRITE DMA QUEUED 


CCh 


CFA WRITE MULTIPLE WITHOUT ERASE 


CDh 


GET MEDIA STATUS 


DAh 


MEDIA LOCK 


DEh 


MEDIA UNLOCK 


DFh 


STANDBY IMMEDIATE 


EOh 


IDLE IMMEDIATE 


E1h 


STANDBY 


E2h 


IDLE 


E3h 


READ BUFFER 


E4h 


CHECK POWER MODE 


E5h 


SLEEP 


E6h 


FLUSH CACHE 


E7h 


WRITE BUFFER 


E8h 


IDENTIFY DEVICE 


ECh 


MEDIA EJECT 


EDh 


SET FEATURES 


EFh 


SECURITY SET PASSWORD 


F1h 


SECURITY UNLOCK 


F2h 


SECURITY ERASE PREPARE 


F3h 


SECURITY ERASE UNIT 


F4h 


^PPI IRITY FRPP7P 1 Of^K' 


ron 


SECURITY DISABLE PASSWORD 


F6h 


READ NATIVE MAX ADDRESS 


F8h 


SET MAX ADDRESS 


F9h 


VENDOR SPECIFIC 


9Ah.C0h-C3h.8xh.F0h.F7h.FAfi-FFh 


RETIRED 


11h-1Fh.71h-7Fh,94h-99h. 




DBh-DDh.E9h 


OBSOLETE 


1 0h.21 h-23h.31 h-33h.3C.41 h. 




50h.C9h.CBh.EEh 



USSN: 10/614,570 
Atty. Dkt. #: 29757/SG0042-CON 
Applicants: Charles R. Berg, et al. 
Marshall, Gerstein & borun LLP 3 1 2/ 474-6300 
Sheet 6 of 19 

6/19 



LU 



a: ^ 
uj o 



CO 
CO o 



CD 



a: 

LU 

I- 
cr: CO 



O UJ 
LU a: o 
q: QC 

I— LU UJ 
CO GO 



O 

a: 

LU 



CO 

o 

LU 
01 

i 



UJ 
01 
LU 
01 



3 

o 
o 



3 3 

a: a: oc 
O O O 



o o o 

LU UJ lU 
CO CO <o 



o 

CO 
CO 

111 
OL 
Q 
O 
< 



LLI 







01 






1 

00 


LU 
h- 


01 


CO 


co 


O 


o 


CO 
UJ 
Ql 


o 


to 




LU 


1 


CD 


Q 


01 


CO 


01 


Q 


01 


01 


LU 


< 


UJ 


LU 


Q 




Q 


Q 




O 


z 






O 


-J 


^ 




-J 




>- 


O 


00 


o 


O 



CO 
CM 
• 

CO 

CO 
CO 

111 
en 
o 
o 
< 

o 
o 



lij q: 
I- S 

CO S 

o 2 
ai 3 

o 
< 



LU 

I- 
co C2 

CO o 



_ < 
LU LU 
X X 



LU 

on 

Q 



LU LU 
> > 



UJ 

a: 
o 
o 
< 

o 

2o 

CD O 



=t O < 



a: 

CO CD 
I ( I Q- 

< o 

O LU 



q: LU 

UJ H- 
K CO 

CO o 
O LU 

UJ a: 
a: Qi 

\- LU 
Z CQ 
3 2 
O 3 
O Z 

O O O 



o 
o 

_l 
CQ 

q: 
o 
a: 

LU 
CO 



o o 

LU LU 
CO CO 



o 
en 

LU 
I- 

co 
O 

LU 

CO 

LU Q 

q: z 

Q Ij 
Q >- 

< o 



o 

UJ 
CO 





in 


01 






1 

oo 


TE 


01 


01 


CO 


CO 


o 


o 


RES 


o 


in 


1 


UJ 


1 


o 


Q 


01 


GO 


01 


Q 


01 


01 


LU 


< 


LU 


UJ 


Q 




Q 


o 


Z 


O 






-J 


O 






>- 


_l 






o 


CQ 


o 





01 

O 



CO 01 

eg LU q: CS4 

CD r- ■ " 

^ CO 



UJ 
CD 



CO O 
CO LU 

men 



Q 
O 
< 

O 

o 

-J 

CQ 



< 
UJ 



CM on 

CO UJ 
LU CO 

q: CD 

O LU 



lU 

I- 
co 

CD 

LU 

cn 

QQQQQQ_jQ 
IIILUIULUUJLUOLU 
COCOCOCOCOCOn^CO 
333333^=3 
J-l-l-l-KI-ZI- 
OOOOOOOO 

■z. -z. -z. -z. -z. -z. -z. 

en 

LU 

I- 
00 

CD 
LU 

en 

CO en 



> 

Of 



LU 
> 

en 
o 



< 

o 
o 



Qf 
CO 



^ ^ o < 



m CO 



3 

CO 
LU 

Cli Q Q Q CD Q 
LU LU LU LU LU LU ^ 

tn in i/> in ir> tn'z 

ID 3 3 3 3 => Ql 

h- h- I- I- I- h- fif 
O O O O O O Li 
z z z z z z < 



LU 
CO 

o 

LU 

01 

CO 
CO 
LU 
01 
Q 
O 
< 



O T- O 'f- 

O o o T- X- 

GO 

Uj o o o o 

CO 

CD 
UJ 

q; o o o o 

i 



"t- o 



OoO'«-^oO'«-'«- 
O 

OQ 

^OOOO-r-T-T--,- 



co 
CD 

o ^ 



t- goooooooo 

o 



USSN; 10/614,570 
Atty. Dkt. #: 29757/SG0042-CON 
Applicants: Charles R. Berg, et al. 
Marshall, Gerstein & Borun LLP 312/474- 
6300 
Sheet 7 of 19 

7//9 



IDE status register 
7 6 5 4 3 2 1 0 
BSY DRDY DWF DSC DRQ CORR IDX ERR 



FIG. 8 (PRIOR ART) 



IDE error register 

7 6 5 4 3 2 1 0 
BBK UNC MC IDNFMCR ABRTTKONF AMNF 



FIG. 9 (PRIOR ART) 



USSN: 10/614,570 
Atty. Dkt. #: 29757/SG0042-CON 
Applicants: Charles R. Berg, et al. 
MARSHALL, Gerstein & BORUN LLP 312/474-6300 
Sheet 8 of 19 



B/ 19 




FIG. 10B 



102 126 





FIG. 10 D 



128 

106 
110 



132 148 108 ^1^^ 

RG. IOC 




USSN: 10/614,57U 




FIG. lie 



100 



USSN: 10/614^70 

Atty. Dkt. #: 29757/SG0042-CON 

Applicants: Charles R. Berg, et al. 

Marshall, Gerstein & borun LLP 3 1 v 474- 

6300 

•Sheet lOef 19 




FIG. I ID 



FIG. HE 



100 



86 

-JL_ 



100 

L 




20 



102 



150 



152 



130- 



PAL 



156 



154H 
132^ 



160- 



136— 



DATA 
SWITCH 



106— 



INVALID 
COMMAND 
GENERATOR 



162 



164— 



158 



-104 



--108 



FIG. 12 



~v — 
134 



USSN: 10/614.570 
Atty. Dkt. #: 29757/SG0042-CON 
] Applicants: Charles R. Berg, et al. 

51 ; Marshall. Gerstein & borun LLP 3 1 2/ 474-6300. 



. ; Sheet 11 of 19 



11/19 



CO 



CO 

d 




o 



o UJ ^ 
O Q Q 



QOOOQQQQ 
OOaQQQQQ 



CO 
O 



CO 

CO 
O 



000 



1^ 
o 



© 
T 



UJ 

<o 

UJ 

a: 



CO 




USSN: 10/614,570 

Atty. Dkt. #: 29757/SG0042-CON 

Applicants: Charles R. Berg, et al. 
M ARSHALL, GERSTEIN & BORUN LLP 3 1 2/ 474-6300 
Sheet 12 of 19 



12/19 



INVALID 
COMMAND 
GENERATOR 
o o o o o o o 



•136 



D7 



D5 



D3 



01 



06 04 D2 DO 



FIG. 14 



132 



BUS 
166' 



DDO 



DD7 



10E 




"DO- 



BUS 
154 



BUS 
160' 



LD7- 



-188 



DDO 
DD7 



BUS 
158 



20E 



182 



190 



FIG. 15 



USSN: 10/614,57U 
Atty. Dkt. #: 29757/SG0042-CON 
Applicants: Charles R. Berg, et al. 
Marshall, Gerstein & Borun LLP 3 1 2/ 474 



jy 13/19 




FIG, 16 




USSN: 10/614,570 
Atty. Dkt. #: 29757/SG0042-CON 
Applicants: Charles R. Berg, et al. 
Marshall, Gerstein & Borun LLP 312/474-6300 
Sheet 14 of 19 

74/ 19 



CPU 10 



200 

\ 


202 




204 


208 


SETUP 
REGISTER 
BLOCK 


SEND 
COMMAND 


WRITE 

SECTOR 

BUFFER 




READ 
STATUS 



HARD DISK 
DRIVE 20 



206 



WRITE 
SECTOR 



DRDY 



BSY 



DRQ 



ERR 



ABRT 



INTRQ 



FIG. 17 




CPU 10 



USSN: 10/614,570 

Atty. Dkt. #: 29757/SG0042-CON 

Applicants: Charles R. Berg, et al. 
Marshall. Gerstein & borun LLP 3 1 2/ 474-6300 
Sheet 15 of 19 



15/19 



SETUP 

REGISTER 

BLOCK 



210 



ATTEMPT TO 
SEND 

COMMAND 



212 



READ 
STATUS 



214 



HARD DISK 
DRIVE 20 



DRDY 



BSY 



DRQ 



ERR 



ABRT 



INTRQ 



FIG. 18 



USSN: 10/614,570 
Atty. Dkt. #: 29757/SG0042-CON 
Applicants: Charles R, Berg, et al. 
Marshall, Gerstein & borun LLP 312/ 474- 
6300 
Sheet 16 of 19 



16/19 



FIG. 19 



COUPLE DATA BUS BITS 
DD0-DD7 OF HARD DISK 
DRIVE AND IDE INTERFACE 



-220 




WAIT FOR COMMAND 



— 226 



NO 



228 

'IS COMMAND^ 
"AN INHIBITED COMMAND 

? 



YES 



SEND INVALID COMMAND 
TO DATA BUS BITS DD0-DD7 
OF HARD DISK DRIVE UNTIL 
COMMAND IS RELEASED 



230 



USSN: 10/614470 

Atty. Dkt #: 29757/SCi0042-CON 

Applicants: Charles R. Bcig. et al 

Ih^Tn onf^ * ^""^ 312/474-6300 



100 



17/19 

FIG. 20A 



102 



DDfi 


4 




DD9 


6 




DD10 


8 




PD11 


10 




DD12 


12 




DD13 


14 




DD14 


16 




DD15 


18 






20 






22 




24 




26 




CSEL 


28 




30 






32 




PDIAQ- 


34 




DA2 


36 




CS1- 


38 




40 





RESET- 


DDft 


DD7 


L/L/57 


DD6 


nnm 


DD5 


UUl 1 


DD4 


L/LI1Z 


DD3 




DD2 


DD14 


DDI 


DD15 


DDO 


(KEYPIN) 


GND 


GND 


DMARQ 


GND 


DIOW- 


GND 


DIOR- 


CSEL 


lORDY 


GND 


DMACK- 


RESVD 


INTRQ 


PDIAG- 


DAI 


DA2 


DAO 


CS1- 


CSO- 


GNO 


DASP- 



DD8 



DD9 


6 


DD10 


8 


DD11 


10 


DD12 


12 


DD13 


14 


DD14 


16 


DDIS 


18 



20 

-22 



24 



-2& 



CSEL 2a 



30 




32 


PDIAG- 


34 


DA2 


36 


CS1- 


38 



40 



"is 



^19_ 



1 RESET- 



-5 — 

7 



21 DMARQ 



23 


DIOW- 


25 


DIOR- 


27 


lORDY 


29 


DMACK- 


31 


INTRQ 


33 


DAI 


35 


DAO 


37 


CSO- 


39 


DASP- 



104 


GND 


RESET- 


DD8 


DD7 


DD9 


DD6 


DD10 


DD5 


DD11 


DD4 


DD12 


DD3 


DD13 


DD2 


DD14 


DDI 


DDIS 


DDO 


(KEYPIN) 


GND 


GND 


DMARQ 


GND 


DIOW- 


GND 


DIOR- 


CSEL 


lORDY 


GND 


DMACK- 


RESVD 


INTRQ 


PDIAG- 


DAI 


DA2 


DAO 


CS1- 


CSO- 


GND 


DASP- 



1 


RESET- 


3 


TD7 


5 


TD6 




7 


TD5 






TD4 




11 


TD3 




13 


TD2 




15 


TD1 




17 


TDO 





J2_ 



21 DMARQ 



23 


DIOW- 


25 


DIOR- 


27 


iOKDY 


29 


DMACK- 


31 


INTRQ 


33 


DAI 


35 


DAO 


37 


CSC- 


39 


DASP- 



R2 



■AAA 



R3 



-AAA 



R4 



R5 



X 



CI 



02 



vcc 



C3 =f=C4 



106^ 



12V 



12V return 



5V return 
5V 



c 1 

C 2 
< 3 
C 4 



-108 



USSN: 10/614,570 
Atty. Dkt. #: 2975 7/SG0042 -CON 
Applicants: Charles R. Berg, et al. 
Marshall. Gerstein & borun LLP 312/ 474-6300 
Sheet 18 of 19 

18/19 



FIG. 20B 



HD7 



HD6 



HPS 



HD4 



HD3 



HD2 



HD1 



HDO 



136 



vcc 



HDO 


J 

4 


HD1 


5 


HD2 


6 


HD3 


7 


HD4 


9 


HD5 


10 


HD6 


11 


HD7 


12 



13 



14 



16 



18 



19 



20 



21 



22 



23 



24 



1A1 
1A2 
1A3 
1A4 
1A5 
1A6 
1A7 
1A8 
1A9 
1A10 

2A1 
2A2 
2A3 
2A4 
2A5 
2A6 
2A7 
2A8 
2A9 
2A10 

10E- 
20E- 



132 

1B1 
1B2 
1B3 
184 
IBS 
186 
187 
188 
189 
1810 

281 
282 
2B3 
284 
285 
286 
287 
288 
289 
2810 



46 




45 




44 


TDO 


43 


TD1 


42 


TD2 


40 


TD3 


39 


TD4 


38 


TD5 


37 


TD6 


36 


TD7 


35 




34 




33 


TDO 


31 


TD1 


30 


TD2 


29 


TD3 


28 


TD4 


27 


TD5 


26 


TD6 


25 


TD7 



HDO 



HD1 


21 


HD2 


3 


HD3 


4 


HD4 


5 


HD5 


6 


HD6 


7 


HD7 


8 



DAO ^ . ^ R9 9 

DAI ^AA^^ ^ 



DA2 



CSO- 
CS1» 

DiOH- 



■AA/^BIJLJLI 



R13 



R12 13^ 
14. 



166 



DO 




D1 




D2 




D3 




D4 




D5 




D6 




D7 




DAO 


PASSTHRU- 


DAI 




DA2 


ERRCMD- 


CSO- 




CS1- 




DlOW 






QNOWRITE- 


NOWRITE- 




>CLK 





J7 



20 



130 



.R15 



USSN: 10/614,570 

Atty. Dkt. #: 29757/SG0042-CON 

Applicants: Charles R. Berg, et al. 




